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Table 1 Frequency of interviewees from different provinces with their staying time in Nanjing
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Table 2 The option grade in questionnaire survey
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Table 3 The datebase of maximum temperature, cloud cover, relative humidity and wind speed
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2009-08-23 32.0 <20 81 1010 1. 40
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2 EFIEEAER

ARG GG 1 LR SR PR RO 0 R

LR CEEMBERBH ., R ERX RS
Tk B v T — R B ED . B 30 'C L35 CElg 40 C
S NEETREREL %L /bR 20
KRB R 7



6 4] KA A PR BOTE AR 73 3 T4 v A P 711

2.1 —EEXEH
TRIRAE B e R ) K, AR R R
RIFEE D TR KT = 02 e X 738 i
D= (1.8T+32) —0.55 X (1 —10.01Hy) X

(1.8T +26), (D
KDL T Dzl CRAL: C) , He S IR
R 90D

o [ AN TE FR A I
In =T—0.55X (1—0.01H)(T—14.5), (2)
2 8 B R R ARl #4048 41 (Heat Index,

L) R VP NAE B ZE B A G & AR DL -

Iy = — 42,379 + 2. 04901523 T + 10. 14333127 Hy, —
0.22475541T X Hy — 6. 83783 X 10 °T? —
5.481717 X 107 Hy + 1. 22874 X
10°T? X Hy +8.5282 X 10" T X
Hi —1.99 < 10°T* X Hi, (3

2.2 =ZEERIER

— ) = B R AR AR AR BRI S A R

Sh R E IR T RGE (VL B m « s BT TR

BRI T HEARX N

T — 37— 37—T B

0.68 —0.0014Hy + L
1.76 + 1.4 /V'

0.29T(1—0.01Hy), €5
ILHRERREEANR T ENINCT NARETE B
19 BRI W5 Y Al b AR R AS SRR AE L B T A
A 15 R B B B (P R AR
P=1.8T—0.55(1.8T —26) X
(1—0.01Hy) —3.2/V, (5)
il 50 R S MR 2R A AT IE R AR S oA
S=0.6X| T—24|+0.07 X| Hy — 70 |+
0.5X|V—21, (6)
5K 5 A3 B Hh 7 AR B K TR iR o
K =1.88T—0.55 X (1.8T —26) X
(1—0.01Hx) — 3.2V +3.2, (D
KW AR/ T 58 & A A e
N AAET I 8 H T PR AR AL
I=1.8T+0.55X1—0.01Hy) —3.2/V +32, (8)
IR 4% G ol 55 i 0 IR 67 38 15
TR Ssp it E A XM AKX N
Sep = (1.818Tx + 18.18) (0. 88 + 0. 002 Hyyp) +

Tmax 732 _

D T CBAAL: C) O 24 H d5e 8 i 5 Hroax A

2 H i e AR
2.4 MEEBH(UTCI W3 #5EIE

AR A B g R ot T EEALER
R EE REGER B XU L AR 0O B 5 ) 5 N MR &
T RE LR A G AR B (IR 1), 3 W 2R 1k A S M oK
SN T A« B8 UL BE A« S g AT KU S A X
TR, IRZH T 238 AL WE S K PH 4R 5 22 [\ 17
ERH R A W, 7 B = AMARRE AL K
G o N AR I R R ) A e v TR R X 5 A
BT 458 e —SUR Y AR B o b K P B
13 RIS BRI o 20 250 5| 1 25 5 K B 6 S 0 A0 X
AR EF & FE R B 385 A DL E— RS A KRR
Cidi

B B A AR 52 2 A AR I U A 3 R AR R R
il E T — RIMRERAE R E AR R 2007 4
9H 1 HiY UTCL 8 pRiT 80 f 7. 45 4 B W48 5
TR A5 2R 50 M S5 £ (UTCD 131

=N/N WO
Tore = (0. 35712h% 4+ 0. 29012, +1013. 25 — p) X
(V +0.0025809H )", (10)

KA H 1 (BAAL . C) Ry 1400 B 5 SR 5 &%
IR B 22 E , p (B chPa) Sl 1400 K,

0.3
0.2
0.1
=]
i
= 0.0 : : T . T T T T
REDLE P Pk AR 5
SR B il
-0.1
-0.2

K1 #FEES FEIRSHEZEMLRK
(n="749, 3438 4 0. 01 iy 2 VEKE 6
Fig. 1 The correlation coefficients between thermal
comfort and meteorological factors

(n=749, passing the test of 0. 01 level)
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Table 4 The solar radiation and indices calculated by SolAlt model and observed data

FEAR(HE 2009-08-21 2009-08-22 2009-08-23 2009-08-24 2009-08-25
KBHERH /(W e m—2) 302.03 301. 62 301. 21 300. 89 121.9
Ture 76.8 73.6 68.9 62.4 69. 2
K 49.0 49.1 47.3 46. 4 47.9
Ssp 82.2 81.5 80.0 75.9 75.1
D 49.0 49.1 47.3 46. 4 47.9
I 47.7 38.8 47.8 36.5 43.8
Ip 23.93 24.41 23.26 22.00 20. 32
In 224,92 227.42 262. 23 275.21 224.27
Te 31.23 31.07 29. 25 27.46 29. 44
P 52.96 52.27 50. 51 47.78 50.03
S 6.78 6.95 5.87 5. 00 5.66
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Table 5 The correlation coefficients between thermal comfort

according to questionnaire surveys and indices
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Applicability of Universal Thermal Climate Index to Thermal Comfort Forecast

Zheng Youfei” Yin Jifu” Wu Rongjun”®  Ye Dianxiu”
V' (Key Laboratory of Meteorological Disasters of Jiangsu Province, Nanjing University of
In formation Science & Technology, Nanjing 210044)
Y (College of Atmospheric Physics, Nanjing University of Information Science & Technology, Nanjing 210044)
¥ (College o f Environmental Science and Engineering , Nanjing University of Information

Science & Technology . Nanjing 210044) * (National Climate Center , Beijing 100081)
Abstract

The linear warming trend over the last 50 years (0. 13 C per decade) is nearly twice that for the last 100
years, and during 1995—2006 rank among the 12 warmest years in the instrumental record of global surface tem-
perature since 1850 (IPCC AR4, 2007). Lots of researches denote that heat wave could lead to heat-stoke and even
death, so it has become a meteorological disaster that deserves attention from every government. In order to reduce
the impact of heat wave on human health, lots of indices for thermal comfort forecast have been established both at
home and abroad. However, atmospheric pressure and solar radiation are seldom recognized as factors influencing
comfort, especially in China.

In order to establish a Universal Thermal Climate Index (UTCI) including all meteorological factors
that influence thermal comfort and human comfort in summer, an extensive questionnaire survey concern-
ing the comfortable conditions is conducted. The database consists of questionnaire filled by 205 students
those are participating in military training from 06:00 to 20:00 outdoor from 21 to 25 August 2009. Ther-
mal sensations are reported on a five-point scale and extensive statistical treatment of the data is per-
formed. A multivariate analysis scheme is developed to handle the bulk of the data and ensure the validity
of the results. The weather parameters are observed by NUSIT Weather Station being 500 meters away
from the investigation site.

The study confirms a strong relationship between thermal comfort and microclimatic conditions, inclu-
ding solar radiation, air pressure, maximum temperature, wind speed and relative humidity, ranked by im-
portance. Therefore, the influences of atmospheric pressure and solar radiation have to be considered when
forecasting the thermal comfort. UTCI is improved and formulated according to the body feeling tempera-
ture index of International Society of Biometeorology and current formula at home. The relationships be-
tween thermal comfort according to questionnaire surveys and indices including single element, bivariate,
three major elements and UTCI are established and compared based on the database of questionnaire sur-
vey. The results show that domestic indices needs improving. The forecast effect of new UTCI adding at-
mospheric pressure and solar radiation is better than other indices both at home and abroad. Above all,
based on weather forecast numerical model and SolAlt solar radiation model, the improved UTCI is an ap-

plicable index of thermal comfort forecast in Nanjing and it will provide better public weather service.
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